WHAT IS CLAIMED IS ; 

1. A cVLoned DNA sequence encoding a polypeptide of hap 
gene, wherein \the sequence has the formula 

ATGTTTGACTGTATGQATGTTCTGTCAGTGAGTCCTGGGCAAATCCTGATTCTACACTGCGAGTCC 

gtcttcctgcatgctcoaggagaaagctctcaaagcatgcttcagtggattgacccaaaccgaatg 
gcagcatcggcacactgqtcaatcaattgaaacacagagcaccagctctgaggaactcgtcccaag 
ccccccatctccacttccticcccctcgagtgatcaaaccctgcttcgtctgccaggacaaatcatc 
agggtaccactatggggtcAgcgcctgtgagggatgaagggctttttccgcagaagtattcagaag 
aatatgatttacacttgtcagcgagataagaactgtgttattaataaagtcaccaggaatcgatgc 
caatactgtcgactccagaagtgctttgaagtgggaatgtccaaagaatctgtcaggaatgacagg 
aacaagaaaaagaaggagacttcgaagcaagaatgcacagagagctatgaaatgacagctgagttg 
gacgatctcacagagaagatccgaaaagctcaccaggaaactttcccttcactctcgcagctgggt 
aaatacaccacgaattccagtgctgaccatcgagtccgactggacctgggcctctgggacaaattc 
agtgaactggccaccaagtgcattattaagatcgtggagtttgctaaacgtctgcctggtttcact 
ggcttgaccatcgcagaccaaattacoctgctgaaggccgcctgcctggacatcctgattcttaga 
atttgcaccaggtataccccagaacaagacaccatgactttctcagacggccttaccctaaatcga 
actcagatgcacaatgctggatttggtccvctgactgaccttgtgttcacctttgccaaccagctc 
ctgcctttggaaatggatgacacagaaacaggccttctcagtgccatctgcttaatctgtggagac 
cgccaggaccttgaggaaccgacaaaagtagataagctacaagaaccattgctggaagcactaaaa 

ATTTATATCAGAAAAAGACGACCCAGCAAGCCTvCACATGTTTCCAAAGATCTTAATGAAAATCACA 

gatctccgtagcatcagtgctaaaggtgcagagggtgtaattaccttgaaaatggaaattcctgga 
tcaatgccacctctcattcaagaaatgatggagaattctgaaggacatgaacccttgaccccaagt 
tcaagtgggaacacagcagagcacagtcctagcatgtcacccagctcagtggaaaacagtggggtc 

AGTCAGTCACCACTCGTGCAAT AA , 
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and serotypic yariants thereof, wherein said DNA is in a purified 
form. 

2. DNA s^uence as claimed in claim 1, which is free of 
human serum protems, viral proteins, and nucleotide sequences 
encoding said protei\s. 

3. DNA sequencers claimed in claim 1, which is free of 
human tissue. 

57 

4. DNA Sequence as "fclaimed in claim^i-, wherein the 
sequence has th4 formula: 

GTCAGGAATGAC^GGAACAAGAAAAAGAAGGAGACTTCGAAGCAAGAATGC. 

5. DNA sequfi^nce as claimed in claim^-i-, wherein the 
sequence has the fo^ula: 

GCTGAGTTGGACCATCTICACAGAGAAGATCCGA. 

6. DNA sequence \a^ claimed in claim^, wherein the 



sequence has the formu. 

GGGGTCACTC AGTCACCACTCGTGCAA . 
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7. DNA sequence as ^laimed in claim^i-, wherein the 



sequence has the formula: 

AATGACAGGAACAAGAAAAAGAAOGAGACT . 



47 



8. DNA sequence as claimed in claim^, wherein the 
sequence has the formula: 

atgtttgactgtatggatgttctgtcaAtgagtcctgggcaaatcctcgatttc 
tacactgcgagtccgtcttcctgcatgckccaggagaaagctctcaaagcatgc 
ttcagtggattgacccaaaccgaatggcaqkcatcggcacactgctcaatca. 

9. DNA sequence as claimed in\ claim^^ wherein the 
sequence has the formula: 
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CATGAACCCTTGACCCCAAGa;TCAAGTGGGAACACAGCAGAGC^^ 

ATCTCACCCAGCTGAGTGG^AACAGTGGGGTCACTCAGTCACCACTCGTGCAA. 

10. A DNA probe consisting essentially of a radionuclide 
bonded to the DNA seauence of claim 1, 

11 • A hybrid dmplex molecule consisting essentially of the 
DNA sequence of claim 1 hydrogen bonded to a nucleotide sequence 
of complementary base sequence. 

ll 

12. Hybrid duplex molecule as claimed in claim^, wherein 
said nucleotide semj^ic^H^g a DNA sequence. 

13. Hybrid/auplr 



said nucleotide 



X rje^eifule as claimed in claim^^^^, wherein 



c. RNA sequence. 



n 



14. Hybrid duplex molecule as claimed in claim^9-, wherein a 
radionuclide label is bonded to said DNA sequence. 

15. A polypeptide comprising an amino aci^^^sequence of hap 
protein, wherein the poilypeptide contains t)re amino acid sequence 



/ 
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MetPheAspCysMetAspValLeuSerValSerProGlyGlnl leLeuAspPheTyrThrAla 
SerProSerSerCysMetLeuGlnGluLysAl^euLysAlaCysPheSerGlyLeuThrGln 
ThrGluTrpGlnHisArgHisThrA]^>fiSerIleGluThrGlnSerThrSerSerGluGlu 
LeuValProSerProProSerPr/Sl^r^ProProProArgValTyrLysProCysPheValCys 
G 1 n AspL y s S e r S e r G 1 yTy s^^-jiQ^yV ^ 

ArgArgSerl leGlnLysAsnMet I leTyrThrCysHisArgAspLysAsnCysVall leAsn 
LysValThrArgAsnArgCysGlnTyrCysArgLeuGlnLysCysPheGluValGlyMetSer 
LysGluSerVa^rgAsnAspArgAsnLysLysLysLysGluThrSerLysGlnGluCysThr 
GluSerTy^GluMetThrAlaGluLeuAspAspLeuThrGluLysI leArgLysAlaHisGln 
GluTj^rPheProSerLeuCysGlnLeuGlyLysTyrThrThrAsnSerSerAlaAspHisArg 
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ValArgLeuAspLeuGlyLeuTrpAspLysPheSerGluLeyUAlaThrLysCysI lei leLys 
I leValGluPheAlaLysArgLeuProGlyPheThrGlyLeuThr I leAlaAspGlnl leThr 
LeuLeuLysAlaAlaCysLeuAspI leLeuI leLeuAr^I leCysThrArgTyrThrProGlu 
GlnAspThrMetThrPheSerAspGlyLeuThrLeuA^nArgThrGlnMetHisAsnAlaGly 
PheGlyProLeuThrAspLeuValPheThrPheAla^snGlnLeuLeuProLeuGluMetAsp 
AspThrGluThrGlyLeuLeuSerAlal leCysLeuI leCysGlyAspArgGlnAspLeuGlu 
GluProThrLysValAspLysLeuGlnGluPrc/LeuLeuGluAlaLeuLysI leTyrlleArg 
LysArgArgProSerLysProHisMetPheRroLysI leLeuMetLysIleThrAspLeuArg 
Ser I leSerAlaLysGlyAlaGluArgVa/l leThrLeuLysMetGluI leProGlySerMet 
ProProLeuIleGlnGluMetMetGluAtenSerGluGlyHisGluProLeuThrProSerSer 
SerGlyAsnThrAlaGluHisSepFf/serlleSerProSerSerValGluAsnSerGlyVal 
SerGlnSerProLeuValGln,y 

and serotypic variants^ and fragments thereof, wherein said poly- 
peptide is free from/human serum proteins, virus, viral protein, 
human tissue, and h/timan tissue components. 

16. Polypeptide as claimed in claim 15, which is free from 
human, blood-der/ved protein. 

17. A pol/ypeptide as claimed in claim 15, wherein the poly- 
peptide comprj/ses a peptide fragment having the amino acid se- 
quence : 

GlnHisArgri'isThrAlaGlnSerlleGluThrGlnSerThrSerSerGluGlu 
LeuValPr(6SerProProSerProLeuProProProArgValTyrLysProCysPheValCys 
GlnAspL/ysSerSerGlyTyrHisTyrGlyValSerAlaCysGluGlyCysLysGlyPhePhe 
ArgAr^gSer I leGlnLysAsnMet I leTyrThrCysHisArgAspLysAsnCysVall leAsn 
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LysValThrArgAsnArgCysGlnTyrCysArgLeuGlnLysQ^sPheGluValGlyMetSer 
LysGluSerValArgAsnAspArgAsnLysLysLysLysGlim'hrSerLysGlnGluCysThr 
GluSerTyrGluMetThrAlaGluLeuAspAspLeuThrG/uLysIleArgLysAlaHisGln 
GiuThrPheProSerLeuCys . 

18. A polypeptide as claimed /n claim 15, wherein the poly- 
peptide comprises a peptide fragment having the amino acid se- 
quence: 

ValArgAsnAspArgAsnLysLysLysLysGluThrSerLysGlnGluCys (peptide 1 ) ; 
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^claim 



in claim 15, wherein the poly- 
agment having the amino acid se- 



and serotypic variants tj 

19. A polypeptid€ 
peptide comprises a pej 
quence : 

AsnAspArgAsnLys^/ysLysLysGluThrCys (pept ide 2 ) ; 
and serotypic variants thereof. 

20. A polypeptide as claimed in claim 15, wherein the poly- 
peptide comprises a peptide fragment having the amino acid se- 
quence : 

CysGlyVaLSerGlnSerProLeuValGln (peptide 3); 
and serotypic variants thereof. 

21. A /polypept ide as claimed in claim 15, wherein the poly- 
peptide comprises a peptide fragment having the amino acid se- 
quence: 

AlaGluLeuAspAspLeuThrGluLys I leArg ; 
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and serotypic variants thereof. 

22. A polypeptide as/claimed in claim 15, wherein the poly- 
peptide comprises a peptioe fragment having the amino acid se- 
quence : 

MetPheAspCysMetAspVadLeuSerValSerProGlyGlnl leLeuAspPheTyrThr 
AlaSerProSerSerc/sJI^etLeuGJmGluLysAlaLeuLysAlaCysPheSerGl^ 
ThrGlnThrGluTrp^^ffirS^rgHisThrAlaGlnSer . 

23. A nolypeptide as claimed in claim 15, wherein the poly- 
peptide comprises a peptide fragment having the amino acid se- 
quence : 

HisGluE^roLeuThrProSerSerSerGlyAsnThrAlaGluHisSerProSer 
IleS^ProSerSerValGluAsnSerGlyValSerGlnSerProLeuValGln 

24. A proces^ for selecting a nucleotide sequence coding 
for hap protein or a portion thereof from a group of nucleotide 
sequences compr is ing\ the step of determining which of said 
nucleotide sequences I^ybridizes to a DNA sequence as claimed in 
claim 1. 

as claimed in claim wherein said nucleotide 
sequence . 

36 

laimed in claim 2^*, wherein said nucleotide 
y Southern' blot technique. 
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27, Process \as claimed in claim wherein said nucleotide 
sequence is a RNA 

28. Process 



as c. 
equence, 



<iS claimed in claim 26-, wherein said nucleotide 
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sequence is select 

29. Process 
comprises the step 
quence . 

30. Proce 
radionuclide^ 

31. fk recomb 
Eco RI rest 
the DNA sequence ai> 

32. Plasmid 



ed by Northern blot technique. 
s claimed in claim 2^ wherein said process 
of detecting a label bonded to said DNA se- 



^9 

s claimed in claim 2^, wherein said label is a 

tor comprising Iambda-NM1149 having an 

(mdonucjLease site into which has been inserted 

claimed in claim 1. 
COD20. 




33. An colji bacterial culture in a purified form, where- 
in the culture comprises E. coli cells containing DNA-, wherein a 
portion of said^^BNA-^'compr ises the DNA sequence as claimed in 
claim 1. 

34. Bacterial fculture as claimed in claim 27, wherein said 
cells are comprised Af E^ coli strain TG-1. 

35. A method for assaying a fluid foi^the presence of an 
agonist or antagonist to retinoic acj.d^''^ receptor RAR-B/ wherein 
the method comprises 

(A) providing an/dqji^us solution containing a known con- 
centration of the pro^e/na^je<^us receptor as claimed in claim 13; 

(B) incu^)axing the receptor with the fluid suspected of 
containincp^he agonist or antagonist under conditions sufficient 
to bi^ra the receptor to the agonist or antagonist; and 
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(C) determining whether there is change in csme^trat ion of 
the proteinaceous receptor in the aqueou§.-''Sr6iut ion. 

36. Method as claimeck^in cjrafim 35, wherein the receptor and 
the agonist or antagonis^^-^form ^a complex. 

37. Methoci^^a^ cli^mW^in claim 36, wherein a crosslinking 
agent is present in an amount sufficient to inhibit dissociation 
of th^ receptor and the agonist or antagonist. 

38. A cloned DNA sequence encoding a polypeptide of hap 
gene, wherein the sequence has the formula 



CCCATGC 

gagctgtttgaaggactgggatgcc?gagaacgcgagcgatccgagcagggtttgtctgggcaccgt 
atgtttgactgtatggatgttctgtcVgtgagtcctgggcaaatcctgattctacactgcgagtcc 
gtcttcctgcatgctccaggagaaagctctcaaagcatgcttcagtggattgacccaaaccgaatg 
gcagcatcggcacactgctcaatcaatAaaacacagagcaccagctctgaggaactcgtcccaag 
ccccccatctccacttcctccccctcgagtgatcaaaccctgcttcgtctgccaggacaaatcatc 
agggtaccactatggggtcagcgcctgtgagfi^atgaagggctttttccgcagaagtattcagaag 
aatatgatttacacttgtcaccgagataagaactgtgttattaataaagtcaccaggaatcgatgc 
caatactgtcgactccagaagtgctttgaagtggoaatgtccaaagaatctgtcaggaatgacagg 
aacaagaaaaagaaggagacttcgaagcaagaatgcacagagagctatgaaatgacagctgagttg 
gacgatctcacagagaagatccgaaaagctcaccagg\aactttcccttcactctcgcagctgggt 
aaatacaccacgaattccagtgctgaccatcgagtccgactggacctgggcctctgggacaaattc 
agtgaactggccaccaagtgcattattaagatcgtggagtVtgctaaacgtctgcctggtttcact 
ggcttgaccatcgcagaccaaattaccctgctgaaggccgcotgcctggacatcctgattcttaga 
atttgcaccaggtataccccagaacaagacaccatgactttctCagacggccttaccctaaatcga 

ACTCAGATGCACAATGCTGGATTTGGTCCTCTGACTGACCTTGTGTTCACCTTTGCCAACCAGCTC 
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CTGCCTTTGGAAATGGATOACACAGAAACAGGCCTTCTCAGTGCCATCTGCTTAATCTGTGGAGAC 
CGCCAGGACCTTGAGGAACCGACAAAAGTAGATAAGCTACAAGAACCATTGCTGGAAGCACTAAAA 
ATTTATATCAGAAAAAGACGAOCCAGCAAGCCTCACATGTTTCCAAAGATCTTAATGAAAATCACA 
GATCTCCGTAGCATCAGTGCTAAAGGTGCAGAGCGTGTAATTACCTTGAAAATGGAAATTCCTGGA 
TCAATGCCACCTCTCATTCAAGAAkpGATGGAGAATTCTGAAGGACATGAACCCTTGACCCCAAGT 
TCAAGTGGGAACACAGCAGAGCAC^'!CCCTAGCATCTCACCCAGCTCAGTGGAAAACAGTGGGGTC 
AGTCAGTCACCACTCGTGC AAT AA , 

and serotypic variants thereof wherein said DNA is in a purified 
form. 



jdU€ 



x9 



39. DNA sequence as claimed in claim^-5^, which is free of 
human serum proteins, viral proteins, and nucleotide sequences 
encoding said prpteins. 

40. ^ DNA sequence as claimed in claim 1, which is free of 
human tissue. 

41. A DNA ^robe consisting essentially of a radionuclide 
bonded to the DN^ sequence of claim -3^. 



42. A hybr 
DNA sequence of 
of complementary 

43. Hyb 
said nucleoside 

44. HVbrid 
said nucleoti 

45. Hybrid 



id duplex molecule consisting essentially of the 



::laim hydrogen bonded to a nucleotide sequence 
base sequence, 
uplex molecule as claimed in claim 11, wherein 
i>equence is a DNA sequence, 
duj^lex^olecule as claimed in claim 11, wherein 

rence is a RNA sequence, 
duplex molecule as claimed in claim 11, wherein 



a radionuclide label is bonded to said DNA sequence. 
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46. A process for selecting a nucleotide sequence coding 
for hap protein or b portion thereof from a group of nucleotide 
sequences comprisingy the step of determining which of said 
nucleotide sequences yiybridizes to a DNA sequence as claimed in 
claim 38. 

47. Process/as claimed in claim -S^*, wherein said nucleotide 



sequence is a DNA sequence. 



q7 



48. Process as claimed in claim 24-, wherein said nucleotide 
sequence is selected by Southern blot technique. 

49. Process as claimed in claim 46, wherein said nucleotide 
sequence is a RNA sequence. 

50. Process! as claimed in claim 4r€r, wherein said nucleotide 
sequence is selected by Northern blot technique. 

51. Process! as claimed in claim 46, wherein said process 
comprises the st^fr''5T\{3etect ing a label bonded to said DNA se- 
quence. 

52. Pry6cess 
radionucl ideV 

53. A re^mMriTSfTTt^ molecule comprising a DNA sequence of 
coding for a retindic aci\i receptor, said DNA sequence coding on 
expression in a unilcellular host for a polypeptide displaying the 
retinoic acid and DNA binding properties of RAR-B and being oper- 
atively linked to a|i expression control sequence in said DNA mol- 
ecule. 

54. PI asm id p^ROHAP. 



jas claimed in claim 51, wherein said label is a 
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55 . An 



\ 

E> coli bacteriel culture in a purified form, where- 

:oli cells containing BNA, wherein a 



in the culture comprises 

portion of said BNA compivi 

claim -4^. 
/\ 

56. Bacterial cultu 



cells are comprised of jE^ coLi strain DH5aF' . 




Pthe DNA sequence as claimed in 



laimed in claim 55, wherein said 
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